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WHAT IS CLAIMED IS: 

1. An internal combustion engine comprising: 

a variable valve train capable of adjusting an opening and 
closing timing and/or opening amount /of at least one of an intake valve 
and an exhaust valve of the internaA combustion engine; 

a negative pressure mechanj/sm that operates using an intake pipe 
negative pressure generated in an/ intake passage of the internal 
combustion engine; and / ^ 

negative pressure supply device that supplies a negative - f 
pressure to the negative pressure mechanism when a predetermined 
condition is satisfied. 



2 . The internal combustion 
variable valvti train drives 
to open and c Lose using electromagnetic force. 



ngine according to claim 1, wherein the 
he intake valve and/or the exhaust valve 



3. An internal combustion/ engiSne comprising : 

a variable valve /prain capable of adjusting an opening and 
closing timing arrd/or opeJnfing amount of at least one of an intake valve 
and an exhaust valv^^of/'fche internal combustion engine; 

a negative pressure mechanism that operates using an intake pipe 
negative pressure generated in an intake passage of the internal 
combustion engine; 

a throttle valive for adjusting a flow rate of intake air flowing 
through the intake passage; and 

negative pressure generating device that controls at least one 
of the variable valve train and the throttle valve to generate an intake 
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pipe negative pressure wi 




predetermined condition is satisfied. 



4. The internal combustion engine according t9^e3Taim 3, wherein the 
negative pressure generating device ccya^tl^ols the variable valve train 
so as to increase pump efficiepjey of the internal combustion engine and 
also closes the throttl^valve by a predetermined amount, when a negative 
pressure for op^fation of the negative pressure mechanism is 
insuf f intent . 

\ \i 

5. The internal combustion engine according to claim 4, wherein the 
negative pressure generating device controls the variable valve train 
so as to increase pump efficiency of the internal combustion engine and 
also closes the throttle valve by a predetermined amount, when a vehicle 
provided with the internal combustion engine is running in a deceleration 
state. 



6. The internal combustion engine according to claim 3, wherein the 
negative pressure generating device controls the variable valve train 
and the throttle valve so as not to generate torque variation of the 
internal combustion engine, when th^/ intake pipe negative pressure is 
to be generated . 



7. The internal combustion engine according to claim 3, wherein the 
negative pressure generating^ device controls the variable valve train 
and the throttle valve such that required torque for the internal 
combustion engine matches actual torque thereof, when the intake pipe 
negative pressure is Jco be generated. 
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8. v The internal 




- . a 



combustion engine according to claim U /-wherein the 
q required torque is determined by using a number of revolutions of the 
internal combustion engine and an accelerator opening amount as 
parameters . 



9. The internal combustion ejperfne according to claim 3, wherein the 
variable valve train drives the intake valve and/or the exhaust valve 
to open and close u^ing electromagnetic force. 

10. An internal combustion engine /comprising : 

a variable valve traijx^g^pable of adjusting an opening and 



2 %£ 




closing timing and/or o 
and an exhaust valv 

a negati 
negative pressur 
combustipn engi 



a throt 
through the int 




t of at least one of an intake valve 
al combustion engine; 
fchanism that operates using an intake pipe 
in an intake passage of the internal 




ng a flow rate of intake air flowing 

ge; and 

throttle ^artve controller that closes the throttle valve by a 
predetermined ampunt when a predetermined condition is satisfied. 

11. The internal combustion engine according to claim 10, further 
comprising valve train controller j£nat, in a case where the throttle valve 
control means closes the throstle valve by the predetermined amount, 
controls the variable valve/train so as to alter the opening and closing 
timing and/or opening amount of at least one of the intake valve and the 
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exhaust valve with respecJ^tcTa case where the throttle valve controller 
does not cl^ise-^Ene throttle valve by the predetermined amount. 



ItB . The ii 



lip. The internal combustion engine according to claim 311, ^wherein the 



valve train controller controls the variable valve train such that 
required torque for the internal combustion engine matches actual torque 
thereof, when the throttle valve controller closes the throttle valve 
by the predetermined amount . 



V 



The internal combustion engine according to claim 1|2 JO wherein the 
required torque is determined by using a number of revolutions of the 
internal combustion engine and an accelerator opening amount as 



4' 



parameters . 

The internal combustion engine according to claim 1^, wherein the 
valve train controller controls the variable valve train so as to suppress 
torque variation of the internal combustion engine, when the throttle 
valve controller closes the throttle valve by the predetermined amount. 



15. The internal combustion engine accrording to claim 10, further 
comprising intake air amount controller that controls the variable valve 
train to adjust an intake air amount of the internal combustion engine 
while retaining the throttle va/ve at a predetermined opening amount, 
when the internal combustion engine is in a predetermined operating state, 
wherein the throttle valve (Controller closes the throttle valve by the 
predetermined amount whenyche predetermined condition is satisfied while 
the intake air amount Qontroller is controlling the intake air amount 
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through the intake passag^ 

throttle valve ^controller that closes the throttle valve by a 
predetermined amount ^/hen a predetermined condition is satisfied; and 

valve trairr controller that, in a case where the throttle valve 
control means closes the throttle valve by the predetermined amount, 
controls the variable valve train so as to alter the opening and closing 
timing and/o/ opening amount of at least one of the intake valve and the 
exhaust val/ve with respect to a case where the throttle valve controller 
does not/ close the throttle valve by the predetermined amount. 

\fi\p \ 

2p . The internal combustion engine according to claim lb, wherein the 
valve train controller controls the variable valve train such that 
required torque for the internal combustion engine matches actual torque 
thereof, when the throttle valve controller closes the throttle valve 
by the predetermined amount. 

Ok 

2u. The internal combustion engine according to claim 20, wherein the 
required torque is determined by using a number of revolutions of the 
internal combustion engine and an accelerator opening amount as 
parameters . 

2u . The internal combustion engine according to claim 19, wherein the 
valve train controller controls the variable valve train so as to suppress 
torque variation of the internal combustion engine, when the throttle 
valve controller closes the throttle valve by the predetermined amount. 



23. The internal combustion engp_ne according to claim 19, wherein the 
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of the internal combustion enginfe. 

16. The internal combustion engine according to claim 15, further 
comprising valve train controller that controls the variable valve train 
such that the intake air amount of the internal combustion engine does 
not change when the throttle valve controller closes the throttle valve 
by the predetermined amgfunt . 

17. The internal combustion engine according to claim 10, wherein the 
negative pressure mechanism is an evaporation fuel reflux mechanism for 
ref luxing evaporation fuel generated in a fuel tank into the intake passage, 
and the throttle yklve controller closes the throttle valve by the 
predetermined amc/unt when the evaporation fuel reflux mechanism needs 
to be operated. 

18. The internal combustion engine according to claim 10, wherein the 
variable val^fe train drives the intake valve and/or the exhaust valve 
to open and/close using electromagnetic force, 

1 w . An internal combustion engine comprising: 

a variable valve train capable of adjusting an opening and 
closing timing and/or opening amount of at least one of an intake valve 
and an exhaust valve of the internal combustion engine; 

a negative pressure mechanism that operates using an intake pipe 
negative pressure generated in an intake passage of the internal 
combustion engine; 

a throttle valve for adjusting a flow rate of intake air flowing 
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variable valve train drives the intake yalve and/or the exhaust valve 

/ 

to open and close using electromagnetLfc force. 



24. An internal combustion engine comprising: 

a variable valve train capable of adjusting an opening and 
closing timing and/or opening amourit of at least one of an intake valve 
and an exhaust valve of the intearnal combustion engine; 

a negative pressure mecnanism that operates using an intake pipe 
negative pressure generated in/ an intake passage of the internal 
combustion engine; 

a throttle valve for Adjusting a flow rate of intake air flowing 
through the intake passage; 

intake air amount controller that controls the variable valve 
train to adjust an intake air amount of the internal combustion engine 
while retaining the throtitle valve at a predetermined opening amount, 
when an operating state /of the internal combustion engine is in a 
predetermined operating region; and 

throttle valve controller that closes the throttle valve by a 
predetermined amount from the predetermined opening amount when a 
predetermined condition is satisfied while the intake air amount 
controller is control/ling the intake air amount of the internal combustion 
engine . 



25. The internal combustion engine according to claim 24, wherein the 
variable valve train drives the intake valve and/or the exhaust valve 
to open and close using electromagnetic force. 
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26. An internal combustion engine comprising : 

a variable valve train capable of adjusting an opening and 
closing timing and/or opening amount of at least one of an intake valve 
and an exhaust valve of an internal combustion engine; 

a negative pressure mecnanism that operates using an intake pipe 
negative pressure generated in/ an intake passage of the internal 
combustion engine; / 

a throttle valve for adjusting a flow rate of intake air flowing 
through the intake passage; / *> 

intake air amount controller that controls the variable valve 
train to adjust an intake aAr amount of the internal combustion engine 
while retaining the throtttLe valve at a predetermined opening amount, 
when an operating state of the internal combustion engine is in a 
predetermined operating region; 

an evaporation fiuel reflux mechanism for ref luxing evaporation 
fuel generated in a fuel /tank of the internal combustion engine into the 
intake passage; and / 

throttle valve controller that closes the throttle valve by a 
predetermined amount from the predetermined opening amount when the 
evaporation fuel reflux mechanism needs to be operated while the intake 
air amount controller /is controlling the intake air amount of the internal 
combustion engine. / ^ 

27. The internal combustion engine according to claim 26, wherein the 
variable valve train drives the intake valve and/or the exhaust valve 
to open and close/ using electromagnetic force. 
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